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Foreword 


Bulletins on “Offerings and Enrollments in High School Sub- 
jects ’ have been issued by Jbe Office of Education since 1890. 
The most recent of these bulletins is for the year, 1948-49. 
Since, these publications are concerned with large numbers of 
schools and a great variety of subjects, their treatment is of a 
genera] nature. 

Specific quantitative and qualitative information on particular 
subjects have been provided through recent reports such as 
"The Teaching of General Biology in Public High Schools of the 
United States" and “The Teaching of Sdenoe in Public High 
Schools.” Reports of the national status of major areas of learn- 
ing when compared with local conditions may provide a basis 
for needed improvements. It is hoped that this study into the 
extent and nature of mathematics education in the public high 
schools may serve such a purpose. 

Many secondary school principals and teachers of mathematics 
expressed an interest in the facts of this study by writing notes 
and comments on the questionnaire used in gathering the data. 
To the teachers and principals who gave so generously of their 
time in supplying the data on which the study is based, the Office 
of Education is grateful. 

Wayne 0 . Reed, Galen Jones, Director, 

Assistant Commissioner, Instruction, Organization, 

Division of State and Local and Services Branch. 

* School Systems. 
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Mathematics in Public High Schools 


^ Nature of the Study 


r THIS STUDY reports data concerning (1) enrollment* in mathematics 
0 and (2) administrative provisions for instruction in mathematics. The 
data are for the school year 1951-52 and the first semester of 1952-53. 
The scope and nature of this investigation were influenced by (1) sug- 
gestions of leaders in mathematics education as to information most 
needed in mathematics education and (2) nature of requests in corres- 
pondence concerning mathematics instruction to the United States Office 
of Education. 


In developing and carrying out this study, the author has received 
valuable suggestions from the executive secretary, board of directors, 
past officers, and State representatives of the National Council of Teach- 
ers of Mathematics, and other leaders in mathematics education. The 
author also wishes to acknowledge the contributions of the many princi- 
pals of the Nation’s public high schools who furnished detailed data 
which made the study possible. 


Characteristics of the Sample 


The sample used in this study is 1,171 randomly selected high schools 
of the 23,746 public high schools of the United States. Of these 1,171 
high schools, 965 provided all or part of the information requested. 
There were 857 public high schools that provided complete and usable 
information upon which this study is primarily based. 

Table 1 compares the sises of the 857 high schools with all high wrhno fe 
in the United States. It indicates that the schools in the study include a 
slightly larger percentage of large high schools and a smeller percentage 
of small high schools. 

Table 2 compares, by each region, the high schools in the study with 
all the high schools of the United .State*. The types of high schools in 
the study are compared with the types of high schools of the United 
States in table 8. The number of pupils enrolled in each type of school 
in the study is oompared with the enrollment in the United States in 
.that type of school These data are given in table 4. 

It will be noted that although the percentage of junior Ugh schools 
and junior-eenior high schools in the study is slightly greater than the 
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percentage of those schools in the United States (table 3), the number 
of pupils enrolled in each type of school in the study (table 4 ), is repre- 
sentative of the enrollments in these types for the United States. The 
differences between the schools of the study and a truly representative 
sampjp of the high schools of the United States should be kept in mind 
if the reader interprets the findings of the study in terms of all public 
high schools. These adjustments, although small, have been made in 
data in the study where an estimate is made for the United States. 
However, with the exceptions noted, the schools in the study can be con- 
sidered fairly. representative of tHe public high schools of the United 
States. - 

TahU * contparUori, , by mtmm, of the number of achooU in tk* at udy with 
thm number qf pubUc high schools In th§ United State* 


81a* of aobool, by tnrol—i 

sm- 

In the United But* 
(1951-M) 

In 1 kk stsdy 

Nvnbcr 

pm 

Nubor 

Porotst 

1M) 

l,SM 

4,m 

o.ots 

0,109 
4, 195 

10.70 

11.00 

15.17 

M.S0 

11.05 

i3 

Ml 

SSI 

Ml 

r — - ■ 

8.11 

17.19 

M.40 

17.07 

11.57 

50-99 

109-199 

100-499 

500 or men 

ToUL 

11 , sot 

100.00 

157 

100. M 
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Table comparison* by region, qf the number qf schools In the study 

p «*** number of public high school i in the United States 


Cod* * 




BNC 

WNC 

ftAtl 

ESC 

W8C 



In tin 
United ft 
a«i-4D 


Nvotor 

PM 

M. 

PM 

1,007 

4.14 

41 

5.01 

1,101 

9.70 

97 

11.81 

4,011 

UM 

111 

17. M 

4.079 

17.18 

188 

19.01 

1,770 

18.M 

107 

/. 

1.480 

18.1% 

78 

8.7* 

1.108 

* 

15.84 

1M 

14.71 

1.148 

4.88 

48 

8.M 

! 1 

8.17 

IT 

'8.08 


lW.SSj 

* 

100.00 
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MATHEMATICS IN PUBLIC HIGH SCHOOLS 3 

TabU S.—AeomparUmtby typ*, ofthe number af schools in ths study with 
tha number of pubUc high schools In the United States 



*7, <*scho°U of the enrollments reported in 
Sutae^ * dt " **• 0nro * ln **'*to of the public high schools of thTunited 


Typsof adboaP ^ 

Eanteaot 

la tha United States 
(1951-53) 

m 

In aeboak In this »tudy 
(1953-53) 

ftumsbm 

Nroant 

Number 

Pwosot 

JH8, 

1,536,996 
S, 466.316 
3,696,707 

19. 85 
45.07 
45.00 

62,454 

149,055 

115,171 

19. U 
45.45 
55.25 



Total. 

7,ea«,9if 

100.00 

336,640 

,100.00 
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I at oode ladio.tin« ‘rp« of »okool, m uhU 1. 


Seventh-and Eighth-Grade Mathematics 
Offerings and Enrollments 

Mathematics, unlike most fields of learning, has two courses which 
are being offered at the seventh-and eighth-grade level To provide 
oqpeneoces in mathematics that will meet the needs of the popib more 
effectively thpn traditional arithmetic, topics from several areas of 
mathematics are correlated into a single subject which is given the title 
“general mathematics.” The subject, although a recent addition to the 
curriculum when compared with arithmetic, is beooming accepted as a 
subject for the seventh and eighth grades. 

The reports from the schools a this study indicate that general mathe- 
matics is more popular in tha junior high school than in the aoa&insd 
junior-senior high school Aho, tha percent of students enrolled in 
rwwl mathematics is much greater in the larger schools (see tables 5 
raid). In fast, tabis 6 shows that tha percent of students in the seventh 
grub enrolled in general mathem a t ics ranges from 4 to 23 depending 

on the rise of tha school SimUtrfy, Is tha eighth grads, if in a hugs 
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school, the percentage enrolled in general mathematics is twice that 
of the snail schools. 


Table 5. Enrollment in seventh-and eighth-grade mathematic*, by type 

qf school 


Subject 

. ut WMds, 1951-53 

1st HMito. 1951-53 

Junior high school 

L 

Juntor-eeniar 
high school 

Junior Wfh school 

Junior — ilor 
fefebneboal 

Number 

Percent 

» 

Number 

Percent 

Number 

Percent 

Number 

Percent 

Arithmetic 7 

General mathematic* 7__ 

Arithmetic 8 

General mathematics 

13, 931 
3.391 
13.995 
3.345 

7i 

22 

81 

19 

18,123 
1 ,982 
14,498 
8.570 

87 

18 

80* 

20 

15,054 

5.545 

15,451 

4,154. 

73 

17 

79 

21 

13.633 

3.149 

15,573 

3,563 

84 

14 

81 

„ 19 


Table 6. Distribution, by si*e qf school, of the percent of pupllg in the sec- 
1951 5J^ **Bhth grade enrolled in general mathematics , first semester , 


^ / 

Sine of school, enrollment 


Percent of enroflsmt In general mathematics 


7th grade 

8th grade ^ 


10-49 

12 

14 

10 

50-99 

I V 
t« 

100-199 

4 

j a 
10 

200-599 * : 

53 

19 

500 or more 


23 

91 

- 


u 


Table 7. —I Distribution, by region, of the percent of pupils in the seventh and 
eighth grade enrolled in general mathematics, first semester, 1952-53 



wmm 


Although the size and type of the school seem to affect the percent of 
students enrolled in general m a the ma t ics, the geographic location of 
the schools is more of a determining factor. For earniph, table 7 shows 
that in one geographic region only 2 percent of the students of the seventh 
grade are enrolled in general ma t h e mati cs while in anotlMr'regpon .44 
pwoent are ao enrolled. The Tariatioo among regions is even greater 
in the percent of eigh th g rade students who ars anrollad in this subject 
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Several questions might be raised as one observes tables 6 and 7. If 
the seventh -and eighth-grade curriculum ' should be non-specializing 
subjects — a general education required of all students — why should 
both general mathematics and arithmetic be offered? If general mathe- 
matics is offered for the slower pupil, as seems to be the case fog the ninth- 
grade pupils in many schools, why should there be 22 tijm as many 
pupils in general mathematics in one region as in another region? Are 
there 22 times as many slow pupils in that region? These and similar 
questions may imply that there is not an" agreement as to the purposes, 
content, and values of general mathematics. 

According to the reports of the schools in this study, 1 out of 5 children 
in the seventh and eighth grades is enrolled in general mathematics 
(see table 8). * 


TabU I . — Enrollment of school* used in study and estimated enrollment 
for all public high schools In seventh -and eighth-grade mathematics 


Subject 

EofpQmeot, ftrat 

MOtete, 1952-55 

• ft 

Schools ia thie study 

School* i» U oiled Siaiee • 

Arithsfeslk 7 

M.737 . 

7,694 
81,470 
7,800 

721,200 
195,700 
825 500 

General mftthfnatkg 7 

Arithmetic 8 

General mathamatki 1 

204 1 100 



1 Estimate based oo data in this study. 


Time Allotted 

The number of class periods per week and the number, of weeks the 
course meets varies only slightly among schools. However, there is a 
great variation in the length of class period. Approximately 17 percent 
of the schools reported a elate period of 60 to 69 min ute* in eighth -grade 
arithmetic and 12 percent reported 40 to 44 minutes (see table 9) thus, 
some of the schools are spending 50 percent more' time on the subject 
than other schools. Approximately 40 percent of the schools reported ^ 
class periods between 50 to 59 minutes; however, the other 60 percent 
of the schools reported periods ranging in length from 30 to 70 minutes. 
Many of the schools that reported the king class periods indicated that 
part of the period of instruction was devoted to supervised study. How- 
ever, in all caste the length bf the period is the time spent by the stttdent 
under the direct supervision of the teacher of mathematics. 

There was little variation of length of class period of schools of different 
wad type. There was a difference in the time spent on both arithmetic - 
and general mathem atics among schools in the various geographic regions. 

Table 10 sbowi this difference lor seventh-grade arithmetic. Similar 
variations wars observed in the cases of eighth-grade ‘arithmetic anil 
general mathem at i c s. From the data furnished by these schools, one 
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concludes that not all students in the seventh and eighth grades receive 
equal time in instruction in mathematics. 

Tabu 9.— Distribution, by length of period, of the percent of tchooU offering 
' seventh-and eighth-grade mathematics 


Subject 


Percents of e cbo nl s, by ieofth of period (minutes) 



39 or lean 

40—44 

44-49 

50-59 

60-69 

70 or more 

Arithiastfcc 7 

3 

if 

• A 

so 

16 
« c 


General asntbastatk* 7 

o 

11 

if 

9V 

3V 

44 

Arithmetic 8 

3 

M 

SO 

so 

15 

Gaotrftl wt nth— nation 8 

0 

i* 

7 

to 

3V 

54 

17 
1 o 




ly 


1 1 o t the schools that offered the subject bed dess periods cd the ieagih indicated. 



Field Trips 

Among the many suggestions by leaders in mathematics education 
for enriching the instruction in mathematics is the use of field trips. 
The purposes usually given are to make the mathematical experiences 
of the classroom more meaningful and motivate the study of the subject 
However, a well-planned field trip might contribute to the building of 
desirable community relations. 

For example, a class that is studying measurement 'might visit a 
factory where precision measurement is used. In planning the field 
trip the management of the factory could become aware of the purposes 
and tasks of the school and thus very desirable public relations «*wVj | 
develop. 

Table 11 shows that approximately 9 percent of the schools reported 
the use of field trips as a regular part of the instruction in seventh-and 
eighth-grade mathematics. Schools are using this direct way of answering 
the age-old question of pupils, “Where will anyone ever use this maths- 
ms tics?” 

Hie use of field tripe teems to be mots popular in tbs jun ior high 
school In fact, in this study the perce n t of schools that used field trips 
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* 

in seventh-end eighth-grade mathematics in the junior high school was 
three times the percent of schools in the combined junior -senior high 
schools that use this learning procedure. The climatic region or size of 
the school might prevent the use of field trips. However, table 11 does 
hot warrant this conclusion. 

Teachers of all types and sizes of schools are making only limited use 
of field tripe as a regular part of their instruction in seventh -and eighth- 
grade mathematics. If field trips are a good type of meaningful Instruc- 
tion in mathematics, the percentage of schools using them might well 
be increased. 


Tablm 11 . — ISumtter~pnd percent of echooi* which report the un of field tripe 
’ in ednenth-and eighth-grade mathematic* 

K. BY TYPE OP SCHOOL 


Subjoct 

Junior hifh achool 

Junior -aeo tar 
hi^h echor J 

Total 

Number 

hrtmt 

Number 

Percent 

Number 

Percent 

AHlbnetic 7 

14 

1 

10 

1 

10 

(*) 

9 

0) 

* 21 
3 

28 

2 

6 

(') 

45 

4 

39 

3 

Si 

<*) 

Geosni math ml in 7 

Arithmetic 9 

Otfiml mathematic* • 



B BY SIZE Or SCHOOL 


Subject 


N amber of aobooh, by aba ( 

earoiiment) 


10^49 

50-99 

100-199 

200-499 

500 or mora 

Arithmetic 7_... 

4 

4 

10 

5 

20 

Genaral fnathamatke 7 

0 

1 

1 

2 

0 

Arithmetic 9 

GeoaraJ matbamatk* 9 

4 

0 

9 

1 

11 

10 

1 

5 

0 

N amber of school* la tUniy 

73 

149 

201 

232 

202 


C- BY REGION 


BwM—t 

Number at reboot*, by ragtag ’ 

Total 

NR* 

MAU 

ENC 

WNC 

SAti 

ESC 

W8C 

Mia 

Puc 

Num- 

ber 

Per- 

cent 

AiftbsN^7 

9 

2 

19 

1 

5 

3 

11 

1 

0 

45 

9 

matica 7 

0 

0 

I 

0 

0 

2 

1 

0 

0 

4 

it) 

Arithmetic! 

General mitba- 

3 

2 

4 

3 

5 

2 

14 

3 

0 

39 

• 

;~ m 











<•) 

te^y * 

43 

9T 

1S3 

143 

107 

75 

124 

44 

47 

*57 
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Ninth-Grade Mathematics 


The graduate of an eight-grade elementary school usually finds the 
4year high ac ho ol quite different from ha* previous educational exper- 
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H**- abrupt for tmuty pop* tf* 

it has been a terminal point in their formal education 

in *™“ ti0n “ «P«ri«K«d by oaly half lb. pupil, 

to the United State, due to the erpanoon of tb. junior high Bhool and 

jumor-semor high school. With the increase of the junior high school 
and the attempt to provide experience* in mathematics as a part of a 

1 Pr ° gram ’ ““thematic* for the ninth-grade 

^pd has been developed. During the last 30 years, it has become a major 
offering for pupils in the ninth grade. ^ 

Offerings and Enrollments 

Table 12 presents, by type of school, the enrollments in ninth-grade 
mathematics for the first semesters, 1951-52 and 1952-53. It will be 
in *»h at there 18 Kttle change in the percent of students enrolled 
Tn ST ° r r g ^ tni ““thenatica between the two semester*. 

In both semesters, of student, enrolled in ninth-grade mathematics, 
approximate! y 40 percent were in general mathematics In each semJJ 
the percent of students enrolled in general mathematics was greater 
mA * Dk * school than in combined junior-^ 

Tmbh IS. Enrollment in ninth-grmd* nu,th*m*Uc^ by typ* of *-H»oL l 
fi r,t *• cond Mmnl«n, 1951 - 51 ^ *** ^ boot, 

A,. FIRST SEMESTER, 1931-52 


Subject 

{junior hi*fi ecbool 

— t 

RauuW ■ ■iiIim* > 
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Jatafec eralcr 
bi#b ucbod 

Number 
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Number 
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Parent 
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B. 8ECOND SEMESTER. J951-S 2 
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“ g T end matiiematic * “d algebra an determined 
by the abihty of the students, we would expect the percentage of the 

students enrolled in the subject to be constant irreapective of site of schooL 
The percentages are approximately equal except in the caae of the lar~ 
MbMb(M.tabbl3). I»Uu.uu.,U 

rnutica increases. Of course, all leaden in matha««iatics\dSIrtS do 
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not agree that a two-track plan, if desirable, should be baaed upon algebra 
and general mathematics. In fact, many teachers are quick to point 
out that mathematics in the ninth grade is part of a general education 
program. Some persons contend that general mathematics properly 
taught is more profitable to even the superior student than algebra. 
However, an examination of the textbooks used in the courses in general 
mathematics indicates that in most cases the content material is not 
designed to challenge the superior student. 


** °f 9C, } ooL ‘ th * percent of ninth- grade 
eUnxentary algebra and general mothrhnotics, first 
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Table 14 . Distribution, by region, of the percent of ninth-grade pupils 
*nrt>iUd in general wfiathemmtic*, fir$t sem+tUr, J 951 - 5 J 



Table 14 indicates that the percent of ninth-grade pupils enrolled in 
general mathematics changes markedly from one geographic location 
to another. More than 50 percent of the ninth-grade pupils in one region 
are enrolled in general mathematics, while only 28 percent are so enrolled 
in another region. There is evidence 1 that the deviation in enrollments, 
by State, ia still greater. 

In table 15 the number of students enrolled in general mathematics' 
and algebra for the first semester of 1951-52 and 1952-58 may be ob- 
served. An. estimate baaed oo this study indicates that in 1952-53 ther e 
were more than 1 million students enrolled in algebra in the United 
States and nearly three-fourths of a million in general m a th ematics . 

Table 16 shows that the enrollment in algebra decreased 12 percent 
from the first semester to the second semester in 1951-52. This decrease 
was 14 percent for boys and 9 percent for girls. The decrease in total 
enrollment of pupils in general mathematics is similar to that of algebra; 
however, in the oase of general mathematics the greater decrease is among 
the girls. 
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Several questions might be raised regarding the decrease in enrollment 
between semesters. Do these students, 12 to 13 percent of the pupils 
in ninth-grade mathematics, drop out of school? Do they fail the course 
and never repeat it? Why is the percent of decrease in algebra greater 
among the boys? Are they less apt in algebra? Is it taught so it is more 
interesting to girls? Do the girls need algebra more than £. £2 
Similar questions might be raised concerning the loss of enrollment b 
general mathematics between the two semester*. More detailed data 
on enronments have been included in the appendix. 
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Grade Level of Pupils 

Although elementary algebra and general mathematics are termed 
moth-grade subjects, not all the students enrolled in the courses are 
on the ninth-grade level Table 17 shows that of the students in this 
study 20 percent of the students enrolled in algebra were in the tenth 
grade. In fact, a few students— less than 1 percent— were postgraduate. 
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From table 18 it will bfe observed that in one region 16 percent of the 
elementary algebra students are in the 10th grade, while in another 
region there are 30 percent in that grade. It has been replied* that in 
one State more than 50 percent of the pupils in elementary algebra are 
in the 10th grade. Likewise general mathematics is not confined to the 
students of one grade leveL In the schools in this survey, 12 percent 
of the students in 9th -grade general mathematics were in the 10th grade 
and 3 percent in the 12th grade. In fact, in one region 13 percent of the 
pupils in ninth-grade general mathematics were in the 11th grade and 
6 percent in the 12th grade. 


TabU It. Distribution, by grad* nit bin region, of the percent of pupils 
enrolled in algebra and general mathematics 



Required for Graduation 

More than half of the schools in this study require algebra of college^ 
preparatory students for graduation. More than one-third of the schools 
required the subject of all students. On the one hand, it would seem that 
even a larger percent of college-bound students oould profit from exper- 
iences in algebra. Knowledge in many fields cannot be pursued on the 
college level without an understanding and skill in the use of equations, 
the formula, and graphic data. On the other hand, many educators 
might doubt the wisdom of requiring algebra of each student irrespective 
of his educational goal. Perhaps they would disagree with the group of 
schools (37 percent) that require algebra of ail students and agree with 
the group of schools (28 percent) who require general mathematics. 

The difference in graduation requirements concerning ninth-grade 
mathematics is quite marked (see table 19). In one geographic region, 
65 percent o f the schools require algebra of all students for graduation. 


^ MATHEMATICS I& public high schools 

In another region.' 6nly 14 parent of the school, in the study require 
the course of all students. There was more uniformity among schools in 
requinn# general mathematics for graduation. The percent of schools 
requiring the subject for graduation ranges from 21 to 39. Iq some cases 
the graduation requirement includes algebra or general mathematics 
and in other cases algebra and general mathematics. Several schools 
indicate that no mathematics is required, but students are usually guided 
into the type of mathematics best suited to their abilities and interests 
Ihe latter procedure is being advocated by many educators with the 
caution that proper student counseling is a prerequisite for its success. 
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Table 19-A shows that the percent of schools requiring algebra of all 
students for graduation is greater for the small school. This may be due 
in part to the small enrollment which limits the courses offered in the 
ninth grade. However, a smaller percent of these schools required the 
subject for graduation of college-preparatory pupils. In the case of general 
raatbOTaUca, approximately 28 percent of the schools, required the 
subject for graduation irrespective of size of the Hiool 
The most marked difference in graduation requirements is among 
KbooU («. tabk 19-A). Th. n><m grille J, 

rep^ted by the aernor and regular 4-year high school Sixty-five percent 
of the schools of this type reported that algebra was required of college- 
preparatory students and 41 percent of these same schools require the 
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subject of all student*. Of the junior high schools of the study, 39 percent 
required algebra of college-preparatory students and 12 percent required 
the subject of all students. Of the pr^centage of schools requiring general 
mathematics, the regular high school exceeds the junior high school. 
Tbeee data emphasize the more specific and detailed requirements of the 
4-year high school. Perhaps detailed course requirements also indicate 
less provision for individual differences through guidance and counseling. 

T ime A I lolled 

The number of periods devoted to ninth-grade mathematics is usually 
5 per week for 36 weeks (see table JO). The variation in schools iu tins 
respect is slight; however , there is a marked difference among schools 
in regard to the length of class period. Table 21 shows that 40 percent 
of the schools in the study reported ■ dart period of 50 59 minutre. 
however, approximately 20 percent of the schools reported more- than 
60 minutes and 13 percent less than 45 minutes. Thus, many ninth- 
grade pupils are devoting 50 percent more time to mathematics than 
oilier pupils in that grade. 


TabU to. Distribution of I A* ptrornl of school* devoting the Indicated 
number of period* per %ieeh to ninth- grad* mo the malic* 
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Field Trips 

Many educational leaden hare recommended the use of field trips 
in m a kin g the application of mathematics more meaningful, in showing 
the uae of mathematics in general education, and for motivating the 
farther study of mathematics. Of the 857 schools in the study, only 32 
reported the uae of field tripe in algebra ami 46 schools indicated that 
field trips were used in teaching general mathematics. 
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TAble 22.— Distribution, by type, size, and region, of the percent of schools 
whtch reported the use of field trips in ninth-grade mathematics 
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* For nM»nin* of node indicating region and typo of school, am tables 2 and S. 


Table 22-A indicates that the size of the school has little effect on the 
use of field trips in instruction in algebra. However, the percentage of 
small schools reporting field trips ig general mathematics is approxi- 
mately twice that of the large schools. Also table 22-A indicates that 
the use of field trips does not depend on the type of school. 

As shown^jin table 22— B, the number of schools that reported field 
trips for each region is so small that few conclusions can be drawn cob- 
cerning each region except that most schools do not include field trips 
as a part of the instruction in ninth-grade mathematics. Perhaps properly 
planned field trips would make the mathematics experiences of the class- 
room more meaningful to the pupil. 


Tenth-Grade Mathematics 
Offerings and Enrollments 

More than half a million children in the United States are enrolled in 
geometry which was one of the first subjects in the public high-school 
curriculum. 

The schools in this study reported enrollments in geometry equal to 
approximately 34 percent of the enrollment of the tenth grade. Table 
23-A shows that thespercent of students enrolled in geometry was the 
same few both the junior-senior high school end the regular and senior 
high school and that there is a small increase in the enrollments in this 
subject from 1951-52 to 1952-53. 
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Toble S3. Distribution, expressed in percentage , of the ratio of the enroll- 
ment m geometry to the enrollment in the 10th grade 
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Table 23-A indicates that the size of the school has little effect on the 
percent of students who enroll in geometry, while the geographic location 
is an important factor. Table 23-B shows that in one region the enroll- 
ment in the subject was only 23 percent of the tenth grade, while in 
another region it was 42 percent. 

In surveys* that have been made of reasons for teaching geometry, 
to teachethe student to think logically" and “to understand the meaning 
of deductive proof* were the reasons most frequently given. If these 
objectives are being realized from the teaching of geometry, the following 
question might be raised: Do less than one-fourth of the students need 
these experiences in one region and nearly half of the students need 
them in another region? 

The enrollments in geometry were 20,725 for the first semester 1951-52 
and 22,527 for the first semester 1952-53. The estimated enrollment 
for the United States, based on this study, is 559,000 for the first semester 
1952-53. 


The decrease in enrollment between the first and second semesters of 
1951-52-1952-53 was 14 percent — 18 percent decrease in the en rollmen t 
of the boys and 11 percent in the enrollment of the girls. Why does 
nearly one out of five boys find his experiences unsatisfactory in geo- 
metry? Is it more difficult to teach boys the meaning of deductive proof? 
Is geometry taught as a memory course which girb will endure mom 
willingly than boys? These and kindred questions may not M them- 
selves to a general answer, but their solutions are important if geometry 
is to be meaningful to the pupils. 
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Grade Level of Pupils 

Geometry confines its enrollment primarily to, the tenth and eleventh 
grades. There are exceptions as indicated in table 24. Approximately 
2 percent of those enrolled in geometry were ninth-grade pupils and 8 
percent were in the twelfth grade. However, 64 percent of those students 
enrolled in geometry are in the tenth grade. The college freshmen who 
take high-school geometry without credit are not included in this study. 


Table S4. — Distribution, by tin and region of school, of the percent of ptipiU, 
by grudp, enrolled in plane geometry - 



In the large schools, as shown in table 24, 71 percent of the enrollment 
were lOth-grade pupils. The greater number of llth-grade students in 
geometry in the smaller schools is partly due to the offering of geometry 
in alternate years. For example, in a school with a mall enrollment, 
advanced algebra will be offered in 1951-52 for 10th and 11th grade and 
in 1952-53 plane geometry will be available to the lOtb-and llth-grade 
pupils. This procedure permits the student of very small schools to have 
eiperiences in algebra (9th grade), advanced algebra, and plane geometry 
(10th and 11th grades). 

Table 24-B shows the distribution of pupils enrolled in plane geometry 
by grades within regions. In one region 50 percent of the geometry pupils 
are in the 11th grade and IS percent in the 12th grade. In anot her region 
there are 15 percent in the 11th grade and only 4 p ercen t in tbs 12th 
grade. These data reflect the wide* variation in tide grade plaoemsnt of 
geometry in the various schools. The only schools to report postgrad* 
ustee enrolled in geometry were in the West North Central region. 
The schools in this region reported that 4 peroent of the students enrolled 
in geometry are postgraduates. 
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Required for Graduation 

Eight percent of the schools in this study reported that plane geometry 
was required of all students for graduation. Two out of five schools 
require the subject of all college-preparatory pupils. 

Table 25-A presents the graduation requirements In geometry by type 
of school Approximately the same percent of schools in each type re- 
ported that geometry was a graduation requirement of college-pre- 
paratory students; however, twice as many junior-senior hi g h schools 
required the course of all students as did the regular 4-year senior high 
schools. 

Table 25— B shows that 43 percent of the larger schools require geo- 
metry of the college-preparatory student, while only 25-30 percent of 
the smaller schools have this requirement. However, the larger schools 
seldom require geometry of all students for graduation. 


ToMm S3.— Distribution, by typo, simo, and region, of the percent of schools 
that require plane geometry of college -preparatory and all students 



Even a greater variation among schools in requiring geometry for 
graduation of all pupils is shown in table 25-C. In three geographic 
regions, only 2 percent of the schools reported they required geometry 
for graduation of -all students, while in one region 18 percent of the 
schools had such a requirement. Even the same requirement for ooUege- 
preparatory pupils varies from 21 to 49 percent of the schools dep endin g 
on the region. 

Many schools Mated that geometry was not a graduation requirement; 
however,, if the student expected to enter a college curriculum where it 
would be needed, this need would be pointed out by the student’s ooun-' 
■elor. Perhaps this variation in gradnatioo requirements should raise 
mob questions as: If the primary purpoet of geometry is to teach better 
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methods of thinking through deductive proof, < then should it not be a 
part of the general education program of all pupils? If it is a part of the 
general education of pupils, should it be a graduation requirement in 
all high schools? There are persons who will not agree that this is the 
purpose of geometry.® However, such objectives as a knowledge of 
deductive proof, critical thinking, and logical reasoning have been rated 
high among the purposes for teaching geometry by many leaders in 
mathematics education. If the objectives for teaching plane geometry 
are not general education in nature, why should geometry be required 
for graduation of all students? 

Time Allotted 

In general, geometry classes meet 5 periods each week for 36 weeks. 
In this study, 98 percent of the schools reported that 5 periods per week 
were devoted to geometry and 2 percent met four periods per week. 

This uniformity among schools was lacking in the case of the length 
of the periods. Twenty-three percent of the schools in the study reported 
class periods of 60 minutes or more in length. In contrast to this, 15 
percent of the schools had geometry classes of less than 45 minutes. 
Twenty-four percent of the schools had class periods of 45-49 minutes 
and only 38 percent of the schools reported periods in geometry classes 
of 50-59 minutes. 

Size of Classes 

In this study, only four classes, less than one-half of 1 percent of the 
classes reported, were above 40 students in enrollment However, 25 
percent of the classes had enrollments between 31-40. Thirty-eight 
percent of the classes had 21-30 pupils; 24 percent 11-20 pupils; and 13 
percent 1-10 pupils. 




Use of Field Trips in Teaching Geometry 


Only 7 percept of the schools reported the use of field trips jn teaching 
geometry. Table 2 6- A reveals that the percent of the junior-senior type 
of school using field tripe is slightly higher than the regular 4-year and 
senior high school. Table 26-B shows that the percent of hi gh schools 
using field tripe in geometry in the study is lees among the large r iuw4 
A small enrollment or limited staff does not seem to prevent schools 
from providing field trips in geometry. 

Table 26-C gives, by region, the number of schools that reported field 
tripe. Because the number of schools reported in each region is small 
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we should deduce generalizations with caution. For example, if after 
observing that no school in the New England region reported the use of 
field trips we concluded that the oold weather in the region makes the 
field trip impossible, the Mountain and Pacific regions would not sub-^ 
stantiate the assumption. In fact, in the Mountain region, five times 
as many schools reported the use of field tripe as the Pacific region. 
Perhaps one condusion is valid. Field trips are seldom used by the schools 
in this study in the teaching of geometry. 


t 


TabU 36 — Distribution, by type, site, and region, of the schools which 
reported the umm of field tripe in geometry 



Eleventh-Grade Mathematics 
Offerings and Enrollments 

Of the mathematics dasses of the last 4 years of high school, inter- 
mediate algebra 'is exceeded in enrollment J only by elementary algebra, 
general mathematics, and plane geometry. The schools in this study 
reported an enrollment of more than 13,000 students in intermediate 
algebra which was approximately 23 percent of the number of students 
enrolled in the eleventh grade (see table 27). The percent of llth-grade 
students enrolled in the course was approximately the same for both the 
regular and senior high school and the combined junior-senior high school. 
There was an increase in the actual number of students in first 

semester, 1952-53, from the previous year; however, the increase in the 
total high-school enrollment causes the percent of high-school stddento 
in intermediate algebra to remain approximately constant 
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Table 27. — Distribution, expr essed in percentage, of the ratio of the enroll - 
ment in intermediate algebra to the enrollment in the 1 1th grade 
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Table 27-B shows that the largo- schools reported a slightly higher 
percentage of the 11th -grade students enrolled in intermediate algebra. 
Many of the smaller schools indicated that the subject was offered every 
other year and that lOth-llth-and 12tb-grade students were enrolled 
in the subject 

Although the percentage of students enrolled in intermediate algebra 
was approximately constant irrespective of type or sixe of school, there 
was a wide variation between schools in different geographic locations. 
The schools in one region reported that the enrollments in intermediate 
algebra were equal to more than half of the 11th -grade pupils, while 
another region reported only 13 percent (see table 27-C). The probability 
that a pupil will study intermediate algebra depends more upon the 
geographic location of the school than upon the type or sixe of the school 
The subject is often recommended for those students who (dan to continue 
the study of mathematics or its related fields. Would it be valid to 
that four times as many pupils in the West South Central region than 
in the East North Central ragtag) will pursue advanced work in mathe- 
matics? (see table 27-C). 

There was a decrease in the enrollment in intermediate algebra be- 
tween the first and seoond semesters of 1951-52. Hie decrease in enroHv.. 
ment was 26 percent for the girls and 32 percent for the boys, Theta$tl. 
loss was 29 percent in pupils enrolled in intermediate algebra. Several 
factors contributed to the decrease in enrollment. Approximately 20 
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percent of these courses are half-year courses. According to the data 
in this study, two-thirds of these half year courses are offered the first 
semester and one- third the second semester. Due to this fact, there would 
be a decrease of 5 percent between the enrollments of the two semesters. 
However, the half-year courses do not aocount for all the decrease in 
enrollments. In fact, such questions might be raised as: Are pupils 
being misguided into intermediate algebra? Is the course filling the needs 
of this group of students who drop out? Approximately one-third of 
a million pupils woe enrolled in intermediate algebra in the United 
States the first semester, 1952-53; should we expect the enrollment to 
decrease one-third the second semester? 

t « 

Grade Level of Pupils 

Although intermediate algebra is considered the eleventh-grade 
mathematics subject in this study, the 11th -graders comprised only 
51 percent of those enrolled in the subject (see table 28-C). This is due 
primarily to two faefts. (1) Many small schools enroll 10th -and 11th -or 
11th -and 12th -grade students in the course to obtain an enrollment that 
will justify offering the subject even in alternate years. (2) Some schools 
are recommending that the pupil take intermediate algebra before he 
takes plane geometry. 


TabU 2i. — Distribution* by siss anti region of school* of ths percent of pupiU, 
by grade* enrolled in intermediate algebra 
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In the schools in one region 63 percent of the students enrolled in 
r't intermediate algebra were lOth-grade pupils (see table 23-B), while 
~ 3n another region less than 1 percent were enrolled, from that grade. 
The grade-placement of intermediate algebra does not seem to depend 
on the type or sue of school as much as geographic location. 
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Required for Graduation 

Intermediate algebra was required of all college-preparatory student* 
by 18 percent of the schools in this study. The requirement was found 
more frequently in the regular and senior high school than in the com- 
bined junior-senior high schpol (see table 29-A). 

Also the percentage of schools requiring the subject increased from 
4 percent in the small school to 22 percent in the large school (see table 



Table !?.— Distribution, by type, site, and region, of the percent of school. 
that ryqtilr * intermediate algebra of colbge.prepSLtory pupiU^ 
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The percent of schools that required intermediate algebra of college 
preparatory pupils also varied between geographic regions (see table 
Z9-C). In one region only 3 percent of the schools required intermediate 
algebra for graduation while in another region 35 percent of the schools 
required the subject. One would assume that there would be a difference 
m schools concerning this requirement due to the philosophy of the 
school regarding electives, required subjects, entrance requirements 
of local colleges, and the needs of the students. However, one might not 
expect the differences to be as great as those indicated in tahj* 29-C. 

Time Allotted 

♦ 

Ninety-seven percent of the schools in this study that offered inter- 
mediate algebra indicated that the class met five periods each week. 
Three peroent of the schools required four class meetings. The length 
of the period varied from less than 40 minutes to more than 70 minutes. 

Sixty-four peroenf of the schools reported a class period between 45 and 
60 minutes in length. 

The distribution of schools, by length of class period, is as follows- 
L«* than 1 peroent had class periods of 70 or more minute*; 22 percent' 
60-69 minutes; 41 percent, 50-59 minutes; 23 percept, 45-49 minutes; 

13 percent, 40-44 minutes; and leas than 1 percent had periods less than 
39 minutes. ’ 

These data show that many schools allot 50 peroent more time to In- 
Immediate algebra than other schools offering the subject 
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Size of Classes 

Of the 13,000 pupils enrolled in intermediate algebra, 1 percent were 
in classes with enrollments of 41-50; 14 percent, 31-40 pupils; 44 percent, 
21-30 pupils; 23 percent 11-20 pupils; 18 percent 1-10 pupils. Only 
15 percent of the classes reported more than 30 pupils in enrollment 
Two-thirds of the class enrollments were 11-30 pupils. 

Field Trips 

Less than |*2 percent of the schools of this study that offered inter- 
mediate algebra indicated that field trips were used as a regular part of 
the instruction in the course. The use of field trips did noi seem to be 
determined by the type of school (see table 30-A). In table 30-B and C 
the schools using field trips in intermediate algebra are distributed by 
size of school and geographic region. Since the number of schools re- 
porting the use of this type of instruction is snail, perhaps the only 
valid conclusion is that field trips in intermediate algebra are seldom 
used; and when they are, they do not seem to be confined to any one 
size of school or geographic region. 




Twelfth-Grade Mathematics 
Offerings and Enrollments 

On the basts of this study, it is estimated that more than 50,000 pupils 
were enrolled in solid geometry and plane trigonometry the first semester 
in 1953 (see table 31). Since solid geometry and trigonometry are usually 
half-yeal subjects — 9 out . of 10 pupils enrolled are in the half-year 
ooani — it is estimated that approximately 100,000 pupils study solid 
geometry and plane trigonometry each year in the public High schools. 
Ibis number is equal to one-tenth of the number of pupil* enrolled in 
the twelfth grade. 
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Table SI. Xumb-mr q/ pupils mrolUd te t**u'th-gr*di mmOfmatic 
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The schools in this study reported approximately the same number 
of pupUa enrolled for the first semester of both 1951-52 and 1952-53. 
Tne ratio of the number of pupils enrolled in solid geometry to the num- 
ber w the twelfth grade was only slightly more in the regular and senior 
high school than in the combined junior -senior high school (see table 32). 



In schools with enrollments below 200, the percentage of pupfl. en- 
rolled in either of the two courses was kas than for the larger schools. 
In fact, table 33-A indicates that there is little opportunity for a pap y 
to pursue the study of solid geometry in a small school. Schools with 
enrollments of 10-99 include 26 percent of the high schools and nearly 

* rtady. ywt there were do 

students enrolled in solid geometry (see table 33-A). 

There is a great difference in the percent of students enrolled in trigono- 
metry an ^ GoIid geometry from one region to another (see table 33-B). 
I ne enrollment in trigonometry in the feat smarter, 1952-53 was 15 
percent of the 12th-grade pupils in one region and less than 1 parent 

m another region. The variation was nearly as great for the enrolhnenta 
in sobd geometry. 
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TabU S3. — Distribution, exp res sed in percentage, qf the ratio of the enroll- 
ment* in trigonometry and eoUd geometry to the enrollment in the t*re(fth 
grade , first eemeeter, 1953-53 
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The schools in this study reported that approximately four times as 
many boys were enrolled in trigonometry and solid geometry as girls 
. (aea table 34). Since these subjects usually are taken by those pupils 
who expect to pursue further the study of mathematics or its related 
fields, one might expect the ratio of boys to girls enrolled to be even 
higher. 

. The enrollments for the first and second semesters in this study showed 
an increase in trigonometry and a decrease in solid geometry. No doubt 
this is due to the fact that trigonometry is more frequently offered in 
the spring when the .weather will permit field work during the latter 
part of the course. 


TabU 34. — Ratio of boy* to girl * in I leelj th-grade mathematic • Jot first and 
second semesters , 1951-53, of the schools in Due study 
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Grade Level of Pupilt 

Although in this study plane trigonometry and solid geometry are 
referred to aa twelfth-grade subjects, the enrollments in these courses 
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are not confined to this grade. Fifteen to twenty percent of the pupa, 
may 1* in the eieventh grade, while « small percent may be graduated 
In fact, table 35 sb6w* that of those pupils in this study enrobed in tri- 
gonometry 2 percent bad graduated from high school- Also table 35 shows 
Uiat in some geographic regions all the pupils enrolled in trigonometry 
m this study were in the twelfth grade and other region, reported haJ 
of Uie pupiU so enrobed were in the eleventh grade. However, when all 
the schools of the study arc considered, only 15 to 20 percent of the pupil, 
in these rouraee arc in the eieventh grade. 
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Required for Graduation 

Two high schools in this study reported that solid geometry or tri- 

tT* ITir 1 ° f *“ 8tudentA I Tri^ometry was a graduation 
requirement for college-preparatory purfls of 3.5 percent of the schools 

and solid geometer was likewise required by 3.2 percent This require- 
ment was found 1 slightly more frequently in the regular and senior high 
school than m the combined junior-senior high school (see table 36-A)! 

Schook m some of the geographic regions of the study reported that 
nei er trigonometry nor solid geometry waa required of oollege-pre- 
pmutory "tudenta, while in other regions as high as 14 percent of the 
schools had such a requirement (we table 36-C). Perhaps this variation 

a due to the different entrance requirement, of the ^C iT^ 
regions. 
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TmbU S6. Distribution, by type, *i*e, and region, of the percent of echoed* 
thet require plene trigonometry and ootid geometry qf college-preparatory 



Time AUolled 

Normally Oases in trigonometry and solid geometry meet 5 days 
each week for 18 weeks. Less than 10 peroeiiT^f t)>e schools retried that 
U)« courses were given a full year. Five percent of the schools reported 
that the courses met 4 days a week and with one exception the remainder 
of the schools reported that both trigonometry and solid geometry met 
S days each week (see table 37). 
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The pupil’s total high-school experiences are usually measured in toms 
of credits. These credits Or Carnegie units represent a certain number 
of dock hours spent in a clam devoted to the subject One might assume 
that two pupils who have half a unit each in trigonometry would have at 
least pursued the subject for the same length of time. However, table 38 
indicates such an assumption does not agree with the data in this study. 
Twenty percent of the classes in trigonometry were 48-44 minutes in 
length and 16 percent were more than 60 minutes. Many pupils in both 


Z8 MATHEMATICS IN PUBLIC HIGH BCHOOL8 

trigonometry and solid geometry were spending 50 percent more class 
tune on the subject than other pupils studying the subject. 


Table 38. Length qf periods allotted to twelfth-grade mathematics by the 

schools in this study 
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Size of Classes 

Classes in trigonometry and solid geometry usually have a *mq| | 
enrollment Of the classes in these subjects reported in this study, one- 
third had an enrollment of 10 students or fewer (see table 39). Less than 
one-third of the classes had enrollments that exceeded 20. 


Table 39. Distribution, by sise, of the percent of twelfth-grade mathe- 
matics class* reported in this study 
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Field Trips 

In this study, 1 school out of 50 reported the use of field trips as a 
part of the instruction in 12th-grade mathematics, .field trips were 
used in trigonometry and solid geometry by 2.3 and 1.? percent of the 
schools (see table 40). Although some schoolg*iand some regions did not 
use field trips in solid geometry, (table 41), large* schools reported a 
greater use of field tripe in solid geometry tha* in trigonometry. Table 
41 allows that more of the regular and senior hjgh schools of this study 
use field trips in 12th-grade mathematics than -the schools in the com- 
bined junior-senior high schools. 
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TabU 40. Distribution, by region, of the number of schools which reported 
the un of field tripe in twelfth- grade mathematics 
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Table 41.— Distribution by type and sise of the percent of schools which 
reported the use of field trips in twelfth- grade mathematics 



Miscellaneous Mathematics Courses 
Offerings and Enrollments * 

The schools in this stndy reported that more than 5,000 pupils were 
enrolled in five miscellaneous mathematics courses. These courses are 
not confined to any particular grade level. With the exception of one 
course, college algebra, the pupils enrolled were from all grade levels of 
th^ 4-year high school. Of these courses, high-school arithmetic had the 
largest enrollment. It exceeded the combined enrollments of the other 
four miscellaneous subjects; however, it was only 2 percent of the number 
of students enrolled in the last 4 years of high school (see table 42). 

In 1949 the enrollment in mathematics review in tbe United States 

was approximately 12,000 and the estimate based on this study for 1952- 

53 is more than 40,000. The difference may be due partly to the ambiguity 

of the tram ; however, even under these conditions the data indicate a 

substantial increase in the number of pupils enrolled in the cpurse. 
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Grade Level of Pupils 

Table 44 shows the grade level of the stwfenta enrolled in the ml^ 
oeliaMot»matb«nati« ooursro. In moat schema high-school arithmetic 
was «®poaedof mnth^nd tenth-grade stad*.* bat in a few schools 
°f, nK *^ y «hvanth-ond tw'tfth-grade pupils; and In 
stdl other schools aD grade levels were represented. Thus in some. oases 
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the review was preparatory to high school and in other cases it was 
preparatory to college. The subject which has the largest percent of 
postgraduates is ooQege algebra. ’ 


Required for Graduation 

Three percent of the schools of this study offering high-school arith- 
metic required it of all students for graduation. A few schools required 
other miscellaneous courses. For example, general mathematics was 
required by 1 percent of the schools; consumer mathematics, 0.7 percent* 
and mathematics review, 0.4 percent. 

Several schoda commented that they required arithmetic or mathe- 
matics review if the student could not pan a proficiency test The teat 
waa given in some schools at the beginning of the 9th grade and in others 

in tlia 1 Itli ns ii i? n * 


Time Allotted 

It wifl be observed from table 45 that more than 90 percent of the 
scbools in the study offering the miscellaneous mathematics courses 
met them 5 days each week Only two schools reported mathematics 
classes which met less than 4 days a week Hie variation in number of 
periods of the meetings of the classes was much less than the difference 
in length of class period. For example, in the consumer mathematics 
classes, 90 percent met 5 days a week, but 40 percent of the rla«n»« were 


either Ires than 45 or greater than 59 minutes in length (see table 46). 
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Size of Classes 

Table 47 shows the percentage of the classes reported in this study 
that had the indicated enrollments. It will be observed that 4 percent 
o the dosses in high -school arithmetic and consumer mathematics 
werein excess of 41 pupils. In high-echool arithmetic. 78 percent of the 
clasps contained mere than 20 pupils, while in ooBege algebra only 35 
peroent were of that sire. Since high-echool arithmetic and 
review are review type of courses, one might raise such questions as: 
Should there be more diagnostic and individual instruction in these courses 
than other mathematics courses? If individual instruction is required 
in this type of class, should the enrollments be smaller? Of course, if 
these courses are only drill periods on one skill, group drill may be the 
beet method. However, it would seem unlikely that ail students in a 
class would need drill on the same single skill Some leaders in mathe- 
matics education contend that pupils have had drill without understand- 
ing in arithmetic for 8 or more years without desirable results and the 
bettCT solution is individual or small group instruction with emphasis 
on the meaning of the concepts and operations. In any case, large 
classes seldom lend themselves effectively to remedial instruction. 
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Field Trip* \ 

Fe^ schools in this study use field trips as a part of the instruction in 
the m i s cellan eous mathematics courses. In fact, no s c hool reported the 
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aae of field tripe in mathematics review. The schools in this study used 
Afield trips most frequently in teaching consumer mathematics. However, 
in this subject only 1.4 percent of the schools reported that planned 
field trips were a regular part of instruction (see table 48). 


TabU ".-Number end percent of schools uMch reported the u*f field 
tripe in the miscellaneous mathematics courses 
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Mathematics — Grades 7—12 

* 

Offering * and Enrollments 

In this study, 857 schools reported an enrollment of 326,640 pupils. 

The total .enrollment in all courses in mathematics was 201,902. An 
estimate, baaed on the data from this survey, of the total enrollment in* 
all mathematics courses in the public high schools in the United States 
is4,915,000. / ’« 

There were 80,373 pupils in the seventh and eighth grades where mathe- 
matics is a required subject. Courses offered in the last 4 years of high 
school were elementary algebra, general mathematics, high-school ' 
arithmetic, plane geometry, intermediate algebra, college algebra, plane 
trigonometry, solid geometry, advanced general mathematics, mathe- 
matics review, and consumer mathematics. The enrollment in theee 
courses for the first semester 1952-53 was 51 jmcent of the total enroll- 
ment of the last 4 years of high school in the schools. During a comparable 
period in 1933-34 the enrollment in the mathematics courts offered 
in the last 4 years of- high school was 59 percent of the number of students 
enrolled in grades 9-12. 

There has been little change in the percent of ninth-grade pupils en- 
> rofld in mathematics; the decrease in enrollments has been in the upper 
years of high school For example, the enrollment the first semester, 
1952-53, in plane geometry, intermediate algebra, college algebra, plane 
trigonometry, solid geometry, advanced general mith^Eat^ matfae- 
malics review, and orawim fe r mathema tic s, which are normally frten 
by pupils in grades 19-12, was 27 percent of the students enrolled in 
these grades, ha 1984 si mil a r subjects showed mi enrollment equal to43 
percent of tbe pupils In these grade*. 

Table 49 shows the enrollments over tike years of courses in rea the- 
****** for which data are available. Tbe enrolhnenta m general 
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mathematics in public high schooib 

taonal college-preparatory mathematics hat not kept pace with the in- 
crease in the growth of the high schools. 

Th ® nu ^ “f pup* 1 * «"»U«d in high-eohool arithmetic in the flm 
«m«t«r, 1952-53. m the school. in thu study was l^gw than the co£ 
btnrf enroUmenta in college algebra. plane trigonometry, and .olid 
gwmet^f In fact. 32 percent of the popila enrolled in m«h«mtlcato 
gradee 9-12 were m the general education type of couree. auch ae. coo- 
•tnjer mathematics, general matheodhtics, and high«hool arithmetic. 

Jt*^ m *j“* * tud >' "ported a decrease in enrollment between 
the nret and second semester of 1951-52 of 13 percent. The deta in this 

wirvey tbd not indicate whether these pupils dropped out of school or 
enrolled in another subject. 

The enrollments in mathematics necessary for’ the development of 

techmcri Personnel .hewed little, if any, Inc™*. The bpZ» t 

of our standard Of luring «nd national defeoaa depends upon an inoeased 
supply of technical personnel. A knowledge of mathematic, is a primary 
prerequisite to succeas m many technical areas. If the national aunrdv 
of engineers, scientists, and technicians is to he increased, it wiD he 

M«^t^ more boys mrf girl, in high sphool to have arperieoces in 
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Grade Level of Pupils 

Seventh-end eighth-grade pupils in this surrey won enrolled hi aifth- 
metoc or general mathematics. For the first semeater, 1952-53, thse 
were four tomes as many pupils in arithmetic as in general mathematica. 
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algeam, tn^ometry, and solid geometry. Pupils of these grade levels 

TV" 8ul) -^ cU **0*pt advanced general mathematics in 
which no 12th -grade pupils were enrolled. The pupils enrolled in math*- 
maUcs in the last 4 years of the schools in this study are in the following 
grade levels: 50 percent in the 9th grade, 27 percent in the 10th grade, 
14 percent in the 11 th grade, and 9 percent in the 12 th grade. The 
national need for technical personnel should cause an increase in the 
Dumber of llth-and 12th -grade pupils studying mathematics. 


Required for (Mu ion 

Ninety-two percent of the schools in this study required at leart 1 

r ot «*>•**** durfn « ©r ugh school 

(see table 50). Sixty-five percent of the schools specify either alaebra 
or general mathematics. • 

If the students were preparing to enter cdlege, nearly three-fourths 
of the -bools required at least 2 years of mathematics. More than half 
of tha echools state that algebra is one of the required mathwmwt frff 
subjects^^d 40 percent of the schools also* include geometry. 

1 1 should baited that many schools indicated that in addition to 
requirements for graduation attempts were made to guide pupils into 
mathematics courses according to their need. 



Time Allotted 


Ninety-six percent of the schools in this study reported that the 
^thematica met five periods each week. The schools that 
reported nwthematics classes meeting fewer than five timea a week were 
Jurty evenly distributed among the different area and types of schools. 
Three schools were, confined to the New England and Middle Atlantic 
8 «Wbo regions. However, table 51 indicates that fewer than 4 per- 
c^ofthe.choofa fidriyd Item tt» five period. p« w*k petteriL 
^ period o i tte nltnoos in nia&bemattca varied from ^ 
than &) minutes to more than 70 minutes. Twenty percent of the schools 

50 or mqrc minutes. OtW schools. 
14 PWoenVof those in the study, reported dare periods of Uy tw 45 

percent, 45-49 minutes; and 40 percent, 50-59 minutes. 
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wm used for supervised study. In any case, the data show that many 
pupjp receive 50 percent more time in instruction in courses in mathe- 
matics than other pupils enrolled in the same course (see table 63) 

The regular and senior high school had a greater variation in length 
of class period than the other two types of schools (see ta ble 52-A) 
lor example, in the junior high school 82 percent of the were 

45To 59 minutes compared with 69 percent in the regular and senior 
high school 

There was a tendency among the larger schools to have a class period 
of approximately 55 minutes, while the shorter period waa more popular 
in the smaller school (see table 52-B). ' 

The greatest variation in ldngth of class periojLwas between schools 
in different geographic regions (see tahle 52-C). In one region 53 percent 
of the schools reported classes were 40 to 44 minutes in length, while in 
•nother region 43 percent of the schools had class periods of an hour or 
more. It would seem from this study that the amount of time a pupO 
receives instruction in mathematics depends largely upoto the ceoaranhic 
location of the high school which he attends. 
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Size qf Classes ' 

Seventy-four percent of the denes reported in this study had an en- 
rollment oi 21 to 40 popik Three percent of the rlnnfim nwitiin^ more 
than 41 pupfla. (see table 53). Foot classes were reported with an en- 
rollment greater than 51 pupils. 

<* 
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•tudy 


thmmmttcB 


r eported In thl* 


- 

a— 


ISrowlt 

i-ii 

% 

691 

i.m 

S,8M 

I,m N 

m 

4 

• 

IS 

44 

34 

k 9 

<■> 

11 -so 

tl-N 

11 - 44 .....: ,.1 

4I~55._ • 

11 or bwi 


1 | ^ «k». } r - T - -w| ' ■ 




As it would be expected, the large classes were, in general, in the 
larger schools; however, the small classes were not confined. entirely to 
the small high schools (see table 54-A). The large classes were more 
frequent in the junior high school than in the other types (see table S4-B). 
In fact, 60 percent of the mathematics classes of the junior high school 
contained mors than SO pupils compared with SO percent for the otboy 
types of schools. Also the mathematics classes for the seventh and eighth 
grades were larger than thoae for the ninth grade., The dasees in general 




Tmblm S4. — Distribution of th» mathematic* c\m»» m in this *n ufy, by Sm 
tcUhitt typo, *i*a, and region of school 
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math«nati« in serenth and eighth grades were usually Umr than tinn 
m arithmetic (tee table 55). \ 1 8 “““ *“ 0#e 

TU variation b the mm of classes between schools b different geo- 
gra^ ryona is ahown in table 54-C. In one region $0 pro^of tib 
d«s bad enroflmeo U above $0 and another region 
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Part-time and Full-time Teachers ' 

to , tW ‘ «*’ "P«W tm tMcbera of mnUMtetto. of 
wh^ 66 p«»t won own. Of tt» total numb* of ftdbtinm tmim. 

1,484 ,T^' T0 ^ ool r P« ttM to ioatructioo In sutbauU^Tn^ 
mon riig h.fr outmnniwnd rim worn* both aa fuIWm.^Tp^uC 

^ «** fa 1* *od, indknta Urn. fa 

19SX-5S, m lb* noonduy dny nhooli in riw United State 

Table 57 show* that nearly half of th* schools b this study reported 
who *« davotb* part time to taachb/m^S 

"CZIC: . r ifnt? y 2» . ■ : mm that oaa,« M 

*** °«nl«ned jumor-«niar high school than b the othv 
^P-ofUgbocb** Afro it wm mmJf^Snt io rim 
^ihe smaller one (see table 57-B). * * P T* 0 

JSfhCfir ro,D * ,i, v ,iiioob h «• «*» wri rimt «,* 

teiwri b«d two <* mon tench*, .ho m devoting ,mrt rim. to the 
tearinng ofmnritenntioe (we table *7-Q. In bet, jTnhoob fa thi. 
•twly (nearly ♦ peroent) reported fire or Bora teachers davotb* r*rt 
teaching of mathematics. A study of tabs 

itaff who hare specialised in , this sea. Should the “** 

maticsbeabU-tbaeiohbf ar *"* 

In the schools of this study, kas umb half of the tet 
mathematics were devoting full time to the mh jent. 

/ « 
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Field Trips 

In no subject did more then 7 percent of the schools report that field 
trip* wwe e regular pert of the course. However, in all mathematics 
oomaea except mathematics review some schools reported the cm of 
planned field trip- Schools that employed field trips as a part of the 
instruction in one ooursa tended to employ it in ether courses. 

Althoutgh used in only a few schools, property^ planned field trips as a 
meana of motivating and enriching the tw^hing of mathematics may 
be very desirable. The pupil's direct experience in seeing the applications 

and uses of m a t hema t ics in his oommnnity should make his ^ m 

work more interesting and meaningful. 


Summary 


Offerings and Enrollments 


I 

/ 


TUs afeXy reports data for the school 
of 1952-53. This information k 


1951-52 and the first 
opon replies teoehred 

* 

our standard of Ewing 
or aafoguard per npnfatip is times of war. A knowledge 

If oar supply 



O 

ERIC 


•’ -rx. e • •' •* 

* " 


s 


40 


mathematics in public high schools 


of capable pupils must increase, Enrollment, in toathematic for reoerml 
KluttiUon have increased, but the enrollment, in the ooIWprepartitorv 
mathematics lias not kept pace with the growth of the high schools. ' 
Of the students enrolled in ninth-grade mathematic approximate!* 
40 'percent tew in general mathematic. An estimate based on this study 
indicates that 1 million pupil, were enrolled in elementary algebra and 
three-fourths million in ninth-glide general mathematic in 19S2-53 
Tlu. sta«ly indicate that half a million pupil, in the United State are 
enrolled in plane geometry. The schools in this study had enrollment, 
m geometry equal to $4 percent of the enrollment in the 10th grade. 
The number of pupil* enrolled in intermediate algebra was equal to ap- 
proximately 23 percent of the pupils in the 11th grade. The number of 
pupil* enrolled in the 12th-grade mathematic was equal to one-tenth 
of the number of pupils scrolled in the 12th grade. The enrollment, in 
college algebra were the least of any of the subject* investigated. Data 
from this study indicate that the enrollment in the United State in - 
ooUege algebra in 1953 is approximately 16,800. This number is about 
0 “ fxraait of the pupik in the last 4 years of high acbooT^ " 

If our nation is to continue its scientific expansion, many young people 
must have mathematical experience in high school Hhat mil givVthe 
the maximum development of their ahilttkn 

Holding Power of Malhemalics 

For imtruction to be moat effective, the popi] must experience success 
and understand the importance of his tasks. The schools in this study 
reported . decrease in enroQment. between the first and seoood aemestera 
1951-52, for moat schools in mathematic. The enrollment in algebra 
decreased 14 percent for boy. and 9 percent for girls. In geometry the 
decrease was 18 percent for boys and 11 percent for girls. The decrease 
in enrollment m intermediate algebra was & percent for boys sod 26 
percent for girls. This data indicate that ft might be dcrirabie to rested* 

the factors that affect the holding power of pupils fa mathematic educ- 
ation. 

* . 

Grade Level of Pupils 

Elementary^ algebra is normally a ninth-grade subject. However, in 

***** .* third mlkaami in the subject was 

10th -grade pupik. Likewise, in one region the anrolhuecrt in geometry^ 

• .ubject-i, camromi <d S* prat litHnda Mata. 

All oamm m Mt h mrt ki in the IM< ym at public hw, Kfaooj 
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mathematics cause an increase in the number of 11th Hind 12th-*rn*de 
pupils studying mathematics? 

Mathematics Required for Graduation 

At least 1 year of mathematics was required of all pupils by 92 percent 
of the schools in this study. Siity-five percent of the schools reported 
that either algebra or general mathematic* Would satisfy the require- 
ment. For the cddegr^prepara Dry pupil, nearly three- fourths of the 
schools required at least 2 years of mathematics. Forty percent of the 
schools included, geometry in the requirement. The requirement of 
geometry for oollege-prepara tory pupils was nearly twice as frequent 
among large schools as small one*. 

Time Allotted 

.^/Tbe number erf class periods per week and the number of weeks the" 
course in mathematics meets varies little among schools. Most mtthe- 
matics classes meet for 3b weeks and S days each week. There was a great 
variation in length of period allotted to the study of mathematics The 
length of das* periods ranged from 30 to 70 minutes. The variation 
was moat marked among schools in different geographic regions For 
example, in one region S8 percent of the schools bad 40 to 44 minutes in 
the das* periods in seventh -grade arithmetic, while another region had 
no rise periods of that length, but it did report that 82 percent of its 
schools bad classes of 50 to 59 miMutts in length. P&hape in the long** * 
cImb period, the time for supervised study h increased . In any case, this 
study indicates that many pupils receive 50 percent more time in in- 
struction in courses in mathematics than other pupils enrolled in the 
same ooursea. 

Size of Classes 

% 

Three-foqrtha of the chases reported in this study had enrollments 
between 21 and 40. Three percent of .the classes contained more than 
41 pupils. The classes ware largest in thi junior high school. Fifty-seven 
p«'oeot of the oil sees in the junior high school had enrollments between 
31 ana 40, while only 27 percent of the regular 4-year and s enior high 
school were of that rise. The clauses in remedial mathematics, neb as, 
matneom tics review and htgh~eohool arithmetic, were tjnaog those with 
tile largest enrollments. 


Part-Time and Full-Time Teachers 

Newly half of the schools in this study reported two or more teachers 
who wen devoting part timet to teaching mathematics. This tendency 
fe> assign teachers to more than one subject area ■ greater in larger 
•choob than in the s maller ones, and neater hi the oombined junior- 
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Miior high a^wl than in the other types of high school In this study 
kes than half of the teachers inatructing in matheraatioa were devoth£ 
full tune to the subject Thie data might suggest the following qnsrtkl^ 

Is teaching mathematics a foll-time job for a spedalist or collateral 
duty for any teacher? 

r ' 

Field Trips 

Planned Geld trips have been suggested as a means of enriching the 
mstruction in mathematics. The field trip usually consists of ^educa- 
tional eipenence that requires the pupils to leave the classroom. In 
this way. the teacher can point out the relationships of the s.il— 
of the classroom to the mathematics of the community. The percent of . 
Zw lufh schools usmg firid tripe was three times as great as for the 
oombmed jumor-smmr lugb schools. Field trip, are used less in gredm 
9tol2thanmgradea7to8. Only 32 schools of *57 schools in this study 
reported the use of field trips in algebra and 46 in general mathematij 
to no subject did more than 7 percent of the schools report that field 
trips are a regular part of the course. 

• As tim demands of our society caurethe need for specialised permnnd 
tooontmue Increasing, the responsibility of the teachers of 
become more apparent The need for pupils trained in the mathematica- 
a language of modem dvilisation-etands out in bold relief. Enrollments 
in mathematics are not meeting the demands. However, many groups 
of teachers are restudying the mathematics curriculum, reevaluating 
then teaching procedures in an attempt to stimulate more effective 
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